Since Alois Alzheimer described the results of his postmortem studies in 1906, significant strides have been made in understanding the pathogenesis of neurodegenerative diseases. The latest advances suggest that deficiencies in protein homeostasis, or proteostasis, may lead to cell dysfunction and disease. This book updates the new key developments in this fast moving field. The traditional views concerning the relationship between the physio-pathological cycles of Copper, Zinc, Iron, Aluminium and the evolution of life, are compared with the new emerging ideas in the neuroscience of metal ions. Topics covered emphasize the importance of metals and oxydation chemistry to neuroscientists as well as providing a wider, multidisciplinary background to chemists who are attracted by these fascinating subjects.
The maintenance of appropriate iron homeostasis is also important for brain cells. Here we review more recent hypotheses on mechanisms of brain iron homeostasis under normal conditions: how iron is imported from the blood circulation, redistributed through the brain and stored in neurons and other cells of the central nervous system is described carefully. However, iron accumulation and overload in the brain is commonly associated with neurodegenerative disorders such as Parkinson's (PD) and Alzheimer's diseases (AD): iron accumulates in specific brain regions targeted by these severe diseases, increasing the oxidative-induced neuronal vulnerability. The major risk factor for AD and PD remains brain aging, while genetic components account only for a minor part of these diseases. Iron increases with aging in several brain regions. Mutations in genes encoding proteins involved in iron, leading to iron accumulation, occur in other diseases such as neuroferritinopathy, neurodegeneration with brain iron accumulation, Friedreich's ataxia and aceruloplasminemia. Molecular understanding of iron accumulation in normal, aged and pathological brain may be helpful in identifying new pharmacological targets to improve iron management. 
Abstract
The equilibrium of metal ions is critical for many physiological functions, particularly in the central nervous system, where metals are essential for development and maintenance of enzymatic activities, mitochondrial function, myelination and neurotransmission, as well as learning and memory. Due to their importance, cells have evolved a complex machinery for controlling metal-ion homeostasis. However, disruption of these mechanisms, leading to metallostasis, or absorption of detrimental metals with no known biological function, alters the ionic balance and can result in a disease state, such as those of several neurodegenerative disorders including Alzheimer's disease. Understanding the complex structural and functional interactions of metal ions with the various intracellular and extracellular components of the central nervous system, under normal conditions and during neurodegeneration, is essential for the development of effective therapies. Accordingly, assisting the balance of metal ions back to homeostatic levels has been proposed as a disease-modifying therapeutic strategy for Alzheimer's disease as well as other neurodegenerative diseases.
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